An important social issue in the cultural heritage domain is related to collection, analysis, publication and enhancement of collective history and memory of stakeholders, whether spoken or written. Formalization of cultural heritage information presents a real challenge because of the data diversity and incompleteness. Moreover, such data are heterogeneous and can be found in different sources, online or offline: databases, libraries, museums, press papers, stakeholders' expertise, etc. In addition, we are witnessing a prodigious rise in the volume of digital and physical contents describing this heritage and the increase of the production power associated with dissemination techniques, at different scales, especially at the regional level. This variety of resources brings many problems such as data documentation, representation, integration and interoperability within the same knowledge base. Most of the attempts to resolve semantic interoperability problems focus on standardization and development of shared structures like FRBR, FRBRoo, CIDOC CRM etc. Among such technologies, the CIDOC CRM is a Conceptual Reference Model specifically designed for modeling cultural heritage domains. This model provides a common meta-data schema making it understandable and interrelated by implicit and explicit relationships. Such ontological schemas are meant to promote a common data understanding about cultural heritage by providing a common and extensible semantic framework in which all information could be mapped.
In order to assist domain experts in producing and providing digital contents, our project, called DENIM, aims at providing a knowledge-based representation that interconnects all data, by using semantic web technologies. Its originality is a multidisciplinary approach to assist stakeholders, experts and non-experts for knowledge discovery specific to their heritage, through the extraction, structuring and visualization of knowledge extracted from heterogeneous digital corpora. According to UNESCO, which has contributed significantly to the definition of the heritage (UNESCO 1954 (UNESCO , 1970 (UNESCO , 1982 , and then to the International Committee for the Conservation of Industrial Heritage (TICCIH 2003) , industrial heritage can be defined as:
 Material assets: buildings, machinery, equipment, workshops, factories, processing and refining sites, shops, production centers and social activities related to the textile industry;  Immaterial assets: memories, events, festivals, collective images, intellectual production transmitted by know-how which can be a succession of gestures dictated and displayed in production centers.
In our work, efforts are concentrated on modeling the domain of stakeholders, the spatial and thematic entities, which belong to each of these assets. Thereby, we first present the main concepts and relations that we keep from the CIDOC CRM model to represent industrial heritage. Among the concepts which are the subject of an equivalence between the textile industry and the CIDOC CRM, we can mention materials (E57 Material), dimensions (E54 Dimension), states (E3 Condition State), current and past locations (P53 has former or current location/is former or current location of), inscriptions (E34 Inscription) and representations carried by the object, its date of creation, documentation and publications devoted to the subject or an associated web page as well as iconic reproductions, or the rights attached to documents (E30 Right). Information actors can also be specified, for example the name of the specialist who proposed the attribution to a document. Depending on the needs, the CIDOC CRM may be used partially or, instead, can be associated with new headings, such as the type of object that has been added thanks to combinations of classes and properties used to process a thesaurus (E55 Type). Geographical data also has an important place, represented in the CIDOC CRM with the class E53 Place, a concept which is associated with E47 Spatial Coordinates, to indicate its coordinates. The latter are used in particular for searching and displaying data on an interactive map, enabling the answers to be modulated chronologically and accompanied by statistics. The inclusion of CIDOC CRM by experts allows not only the simultaneous interrogation by Internet users of several large information sources but also facilitates the integration of new partners, who have only to establish the equivalence between their data and the selection of standardized notions coming from the textile domain. The use of these meta-data also paves the way for new exchanges with other initiatives that respect the principles of this standard.
We adopt a three-step methodology that allows semi-automatic construction of a semantic representation of the studied domain from heterogeneous documents (cf. Figure 1 ).
Firstly, we collect and formalize the history by interviews with stakeholders. In addition to the information collected, we also exploit a web mapping/visualization of stakeholders organized by their type (Kergosien et al. 2015) .
Secondly, our methodology operates the identification and the extraction of information related to industrial cultural heritage from heterogeneous textual documents (interviews, numerical documents from libraries, newspapers, etc.). The proposed approach combines lexicon projection with text mining methods to improve the identification of relevant information. Lexica of spatial entities initially cover regional municipalities of Hauts-de-France, France. The lexicon of the domain's stakeholders was built semi-automatically with experts. It includes the full names and acronyms used for the naming of the actors -for example UIT (Union of Textile Industries) or IFTH (French Textile and Clothing Institute). To create a thematic lexicon, existing specialized resources defined by experts (Joconde created by French museums, Rameau created by the National Library of France, Wiktionary, etc.) were analyzed and filtered manually. From this step, the result is a set of 2,000 terms related to the textile domain. From this first lexicon, we have defined text mining approaches based on the Word2vec algorithm in order to identify new terms from the processed corpus. Specifically, the method transforms sparse vector representations of words (provided by the lexicon and the analyzed corpus) into a dense, continuous vector space, enabling the large-scale identification of similarities between words and phrases, based on their context. For example, we reproduce below the set of terms associated to wool. In black are the terms already present in our first lexicon, in blue are the terms added to the lexicon such as suggested by the corpus, in orange are those which should be validated by the field expert, and in red are the erroneous associations. -wool: cotton, drapery, carding, combed, lining, linen, blouse, silk, satin, jute, cheviotte, oozing, fabric, velvet, pure, woolen, skein, pasha, tarpaulin, rattling, crocheted, washing, crossed, thistle, plain, spun, ecru, cretonne, overcoat, waste, fluff, potash, satin, millinery, canvas, tow, garment, crossing, mix, tennis. The main purpose of the method is to build a semantic representation of the studied domain as precisely as possible. The indexed documents are structured in XML MODS format 1 (cf. Figure 2) , defined by the Congress Library in the United States. This standard is a compromise between the complexity of the MARC format used by libraries and the extreme simplicity of the Dublin Core metadata.
Finally, we present a first version of the automatically built ontology, in the OWL format using the CIDOC-CRM model as conceptual basis, to merge together all our lexica. During this phase, it is important to filter the CIDOC CRM model to obtain a sub-model with the relevant concepts and properties. and semi-automatic approach for building semantic representation related to industrial heritage. In addition, we propose to test our method on heterogeneous data related to industrial and mining heritage, collected within the framework of the MemoMines project. et al. 1995) 
